Introduction {#sec1-1}
============

The study to survey the baseline conditions for stroke knowledge in a targeted population is indispensable to promote the effective stroke education. Stroke is the second leading cause of death worldwide and the leading cause of long-term disability in high-income countries.\[[@ref1]\] In Nepal, it is estimated that 50,000 people per year are afflicted with stroke, with 15,000 annual deaths;\[[@ref2]\] stroke is among the top five common diseases.\[[@ref3]\] Stroke has a tremendous economic burden for the family members and also for the society;\[[@ref3][@ref4]\] however, Nepal has the lowest gross domestic product per capita among all South Asian countries and lower than its neighbor.\[[@ref5]\] Timely hospital presentation and improved control of risk factors for stroke have a great impact on stroke prevention and treatment.\[[@ref6][@ref7]\] Unfortunately, many stroke patients arrive late at the hospital due to lack of knowledge about stroke\[[@ref8]\] and its symptoms.\[[@ref9]\] Reduction of time from stroke onset to hospital presentation and risk reduction rely on the stroke knowledge of both patients and their family members including the general population.\[[@ref9][@ref10][@ref11]\]

A more widespread school education program is required to improve the knowledge, attitude, and practice (KAP) of students regarding stroke, which in turn might improve the control of risk factor(s), treatment and outcomes, by early hospital presentation in the near future. Understanding baseline KAP with respect to stroke is one of the essential early steps for evolving educational strategies in these populations. Moreover, stroke education for the youth would be a promising mean to spread stroke knowledge widely.\[[@ref12]\] We studied KAP regarding stroke among high school Nepalese students for the first time in Nepal.

Materials and Methods {#sec1-2}
=====================

This school-based survey was conducted in high school students (class 9 and 10) of 33 private schools of Bharatpur, Chitwan district, Central Southern Nepal, from June 1, 2013, to July 20, 2013. A self-structure questionnaire consisting of 15 questions was developed by a group of medical professionals (nurses and doctors trained by a neurologist). The questions were designed to cover KAP with respect to stroke and had "yes" or "no" responses. After obtaining permission from the school, the pretested questionnaire was distributed to students by a group of medical professionals who developed the questionnaire. Students were preinstructed not to discuss any question before the completion of the study and it was monitored. No attempt was made to prompt the student by suggesting answers.

All statistical analysis was performed using (IBM SPSS, Version 20.0. Armonk, NY, USA). The analysis was started with descriptive statistics. Chi-square test was used to evaluate the association between demographic variables (age, gender, religion, and family history of stroke) and risk factor; demographic variables and warning sign response as choosing to take a stroke patient to a hospital and demographic variables; hospital taking response and risk factors; and hospital taking response and warning sign. Knowledge of stroke risk factors and warning signs were taken as the indicator of stroke knowledge. All the demographic variables for association analysis were converted into dichotomous. The response of stroke knowledge was either "Yes" (identified ≥1 risk factors or warning symptoms) or "No." The response of stroke first aid practice was either choosing to take a stroke patient to a hospital (Yes) or not choosing (No). Those variables, which were significant with the response as taking a patient to a hospital, were subjected to binary logistic regression analysis. In all the analysis, *P* \< 0.05 was taken as statistically significant value.

Results {#sec1-3}
=======

A total of 1360 students completed the questionnaire. The majority were boys (55.9%). Most students were Hindu (87.3%) followed by Buddhist (10.4%). About 1.5% of students had someone with stroke in their family, 10.4% of students had someone with stroke in their neighborhood, and 30.2% personally knew someone with stroke \[[Table 1](#T1){ref-type="table"}\].

###### 

Sociodemographic profile of the participants
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More than two-third of the students (71.1%) had heard or read about stroke. Stroke was identified as a brain disorder by 535 (39.3%) students, and 1 out of 4 (25.2%) students believed that stroke is a disease of an elderly. A few misconceptions were prevalent among the students, including the beliefs that stroke is a contagious disease (7.4%) and the result of an ancestors' sin (10.3%). Most of the students (78.5%) thought that the stroke could be treated and prevented (82.5%). However, 755 (55.5%) students felt that ayurvedic treatment is effective. Stroke was felt as a hindrance to a happy life by 609 (44.8%) students. However, 1174 (86.3%) students believed that family care is helpful for early recovery. Almost 1209 (88.9%) students would take a stroke patient to a hospital in an emergency, nearly a quarter of students (24.1%) would sprinkle water over the face of a person having a stroke, and 182 (13.4%) would wait for spontaneous recovery. Most students identified high blood pressure (74%) as a risk factor of a stroke followed by excess alcohol consumption (41.2%) \[[Table 2](#T2){ref-type="table"}\].

###### 

Responses of 1360 high school students of Grade 9 and 10 to the selected knowledge, attitude, and practice question
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Most of them identified ≥ 1 risk factor (96.1%) while only 6.6% identified all the provided risk factors and few of them did not identify any risk factor (3.9%) \[[Table 3](#T3){ref-type="table"}\]. Similarly, sudden onset of weakness/numbness of limbs (72.3%) and sudden onset of dizziness (46.7%) were the most commonly identified warning sign/symptoms \[[Table 2](#T2){ref-type="table"}\]. The majority (97.5%) identified at least one symptom about 5.2% could identify all the provided warning symptoms while 2.5% identify none of the warning sign \[[Table 3](#T3){ref-type="table"}\].

###### 

Number of risk factors and warning signs of stroke identified by the high school students
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The Chi-square test showed no significant association of age, gender, religion, and family history of stroke with risk factor (s) identified and warning symptoms identified \[[Table 4](#T4){ref-type="table"}\]. However, there was a significant association of response choosing to take a patient to a hospital (if they witness him/her with stroke) with risk factors identified (*P* \< 0.001) and warning symptoms identified (*P* \< 0.001) \[[Table 5](#T5){ref-type="table"}\]. The binary logistic regression analysis showed that identification of at least one risk factor (*P* \< 0.001, odds ratio \[OR\] \[confidence interval (CI)\] = 3.924 \[1.867--8.247\]) and identification of at least one warning symptoms (*P* ≤ 0.023, OR \[CI\] = 2.833 \[1.156--6.944\]) are good predictors of response choosing to take a patient to a hospital \[[Table 6](#T6){ref-type="table"}\].

###### 

Association of risk factors and warning signs of stroke with sociodemographic factors
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###### 

Association of response of the students taking a person to hospital (if they witness him/her with stroke) with sociodemographic variables, risk factors identified, and warning sign identified
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###### 

Binary logistic regression of response of students taking a person to hospital (if they witness a person with stroke) with selected variables
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Discussion {#sec1-4}
==========

This school-based survey indicates good knowledge of risk factors and warning sign, attitude, and practice with respect to stroke. More than two-thirds of students had heard or read about stroke, and one-third personally knew someone with stroke. Such high degree of an acquaintance of stroke in developing countries like Nepal may be related to closer interpersonal and interfamily relationships in these regions.

There was no significant association between gender and knowledge of risk factors or warning signs; however, boys identified risk factor and warning sign more than girls. Some studies have also revealed no significant difference in knowledge by gender.\[[@ref13][@ref14]\] Our study was done in students with similar education level which might have contributed to a nonsignificant association. This shows that they do not possibly receive additional knowledge about stroke other than school and any intervention about providing information about stroke might increase the knowledge, change the attitude, and practice regarding stroke. In contrast, a systematic review from a gender perspective concludes that women had better knowledge of stroke risk factor and its warning sign as compared to men.\[[@ref15]\] Moreover, women showed a better stroke knowledge and also a better gain of information after stroke-related educational campaign in Germany.\[[@ref16]\]

Having a family history of stroke was not associated with having knowledge about stroke risk factors or warning signs. A study done in "stroke belt" of Alabama, showed that having a family history of stroke did not drive perceived stroke risk, risk factor control, or intentions to exercise in young to the middle-aged population.\[[@ref17]\] This urged health care providers to educate people about the family history of stroke as a significant risk factor and promote healthy lifestyle interventions. In contrast, some studies have observed better knowledge in people with family history of stroke.\[[@ref18][@ref19]\]

About two-thirds of the students did not recognize stroke to be a disease of the brain. Similar results were obtained in Northwest India which is closer to the border of Nepal.\[[@ref20]\] In contrast, a study in the Australian urban population showed 73% respondent correctly identified brain as the target organ of stroke.\[[@ref19]\] Moreover, a few misconceptions about the cause of stroke were prevalent in our study. About one-quarter of students believed stroke to be a hereditary disease and even few believed stroke to be a contagious disease or an ancestors' sin. These indicate that Nepal needs to promote educational program about stroke to improve the knowledge of its population and to come out of the prevailing misconception.

Three out of four students (74%) identified high blood pressure to be a risk factor for stroke. Alcohol and smoking were the subsequent risk factors identified. A higher proportion of students (96.1%) identified ≥1 risk factor, 32.7% suggested ≥3 risk factors, and 6.6% identified all of the given risk factors. Interestingly, about three-fourth students (72%) believed that stroke can present with sudden weakness or numbness of limbs. The majority of the students (97.5%) correctly identified, at least, one symptom, 44.8% identified three or more symptoms and 5.2% identified all of them. Results obtained in our study were in concordance to that in Northwest India.\[[@ref19]\] In this study, hypertension was the most common risk factor and paralysis of one side of the body was the most common suggested warning symptom but 71% could identify ≥1 risk factors and only 13% identified ≥3 risk factors, whereas 71% identified ≥1 symptoms, 8% listed ≥3 symptoms. The better results in our study as compared to this study may be due to the difference in the educational level of the sample population as about half of the subjects in the study in Northwest India had a lower educational level (illiterate and primary) while our study group consisted of students in secondary level. Another study in Australian urban population, the most common risk factor identified was smoking, followed by stress, and the most common warning sign described was a blurred and double vision or loss of vision. About 76.2% listed ≥1 risk factors, but only 49.8% suggested ≥1 warning signs.\[[@ref19]\] Similarly, in a population-based national survey in Korea, hypertension was the most common risk factor and paresis was the most common symptom listed. In the study, 56% listed ≥1 risk factors and 62% listed ≥1 symptoms.\[[@ref21]\] The knowledge about risk factor and the warning sign of stroke varies, but it suggests a need for the overall improvement of the existing knowledge and not only a particular risk factor or warning sign.

More than two-third of students believed stroke can be treated and more than four-fifth students believed stroke can be prevented. However, more than half students believed ayurvedic medication could treat stroke. It can be due to much influence of ayurvedic medication in developing countries like Nepal.\[[@ref22]\]

About 45% students believed stroke could be a hindrance to the happy life. It may be due to their lack of knowledge about thrombolytic treatment, interventional therapy, rehabilitation, and physiotherapy. Recent years have seen giant leaps in the science of rehabilitation in stroke,\[[@ref23]\] but unfortunately, this is practiced less in Nepal and the services are centered mostly in the capital. However, 86% believed that the family care is helpful for discharged stroke patient for early recovery. This shows that there might be a lack of realization that family care and support can be helpful to stroke patients to have a happy and healthy life.

Although 88.9% students, when they witness a stroke patient, will prefer to take the person to a hospital, 64.1% chose only to take to the hospital rather than sprinkling water on their face or waiting for spontaneous recovery. In a survey done by Reeves *et al*., in response to a situation while encountering stroke, 79% of the respondents preferred calling emergency and 90% of the respondents suggested immediate medical treatment.\[[@ref24]\]

Students with good knowledge about risk factors and warning signs tended to choose to take a stroke patient to a hospital. There was a significant association between response choosing to take to a hospital if they witness a person with stroke and risk factor identified as well as warning symptoms identified. The binary logistic regression analysis also showed that identification of at least one risk factor and identification of at least one warning symptoms are good predictors of response choosing to take a patient to a hospital. Identification of ≥1 risk factor increases the odds of choosing to take a patient witnessed with stroke to a hospital by 3.92 times as compared to those with no risk factor identified. Similarly, identification of ≥1 warning signs increases the odds of choosing to take a patient witnessed with stroke to a hospital by 2.83 times as compared to those with no warning sign identified. This suggests that improving the knowledge about risk factors and warning signs of stroke improves the awareness to seek hospital emergency.

Our report has all the inherent limitations of research based on a self-structured questionnaire used for research. Furthermore, all the schools surveyed were located in urban and semi-urban areas and were private schools; students in rural schools and government school students were not included in the study. In addition to this, as Nepal is a country with diverse sociocultural and linguistic practices, our findings cannot be extrapolated to other parts of the country. The scenario of knowledge status could be worse in the disadvantaged and poor areas of Nepal. Finally, the quantitative nature of the study using structured questions with "yes" or "no" answers does not permit exploration of the reasons why the respondents hold particular views about stroke. Although our report has limitations, it clearly demonstrates the lack of knowledge, misconception, and identified students who are likely to take a patient to the hospital at the earliest. This can help better outcome of the case with recently introduced thrombolytic therapy in Nepal.\[[@ref25]\]

Conclusion {#sec1-5}
==========

We demonstrated a school survey to clarify baseline KAP about stroke among high school students in Nepal. KAP seemed well but still a few misconceptions were present. There is a need of widespread stroke educational program at schools level to promote KAP toward stroke and save people with stroke in developing countries like Nepal.
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